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CUBIC-FOOT VOLUME TABLES FOR SOUTHWESTERN PONDEROSA PINE 
by 
Edward M. Gaines and Geraldine Peterson 


Pulpwood markets now developing in the Southwest make it necessary to 
estimate volumes of material that can be used in this industry, including large 
quantities of wood in trees and parts of trees below saw-log size. Since there 
has been no need to estimate this class of material before, no applicable volume 
tables have been available. 


Although pulpwood from ponderosa pine (Pinus ponderosa Laws.) is commonly 
measured and sold by the cord, basic data are inadequate for preparing volume 
tables on a cord basis. Variables other than tree diameter and height also 
affect cord volumes. One standard approach to cordwood estimation is to com- 
pute volumes in cubic feet and later convert to cords if desired. 


EXPLANATION OF TABLES 


The data for the tables were collected in 1932 on the Sitgreaves National 
Forest in Arizona. Two series of tables are presented here: volumes to a fixed 
top of 4.0 inches diameter inside bark, and volumes to a fixed top of 8.0 inches 
diameter inside bark. Pulpwood and other cordwood are commonly utilized to a 
4-inch top diameter inside bark. The 8-inch-top tables can be used in making 
direct comparisons between board-foot and cubic-foot volumes of the same material, 
in separating volumes suitable for sawtimber from total volumes, or in estimating 
cordwood volumes of large trees in which 8 inches may be near the utilization 
limit. 


Both series include separate tables for blackjacks (young, rapidly taper- 
ing ponderosa pine) and combined yellow pines-intermediates (older trees with 
less taper). These tree classes are commonly used and generally understood 
throughout the Southwest. 


Both series include tables based on total tree height by 10-foot classes 
and on height to 8 inches d.i.b. by standard 16.3-foot log lengths. In addition 
the series to 4-inch-top volume includes tables based on height to 4 inches d.i.b. 
by 8-foot lengths. Height and d.b.h.o.b. values in the tables are for class mid- 
points; i.e., the 8-inch diameter class includes from 7.6 to 8.5 inches. 


Tables based on total height or height to 4-inch d.i.b. will be most use- 
ful in new cruises designed specifically for cordwood volumes. Tables based on 
height to 8-inch d.i.b. can be used for computing cubic-foot volumes from stan- 
dard sawtimber cruises. To convert volumes from tables la and 1b (total volumes 
to a 4-inch d.i.b. top) to merchantable volume where merchantable volume ends at 
the top of the last 4-foot bolt below the 4-inch d.i.b. point, simply subtract 
0.2 cubic foot from the volume of each tree. 


Three pairs of the tables (la and 1b, 2a and 2b, 5a and 5b) were derived 
directly from tree measurements, using the general approach suggested by Bruce 
and Schumacher2/ (pp. 246-247) for the logarithmic expression of partial stem 
volume in cubic feet. The basic equation 

OPO) Oo Mot Gis hoe 
was modified in some cases to obtain a better fit of the data. 


2/ Bruce, Donald, and Schumacher, Francis X. Forest mensuration. Ed. 3, 
483 pp., illus. New York, Toronto, London. 1950. 
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It also developed that the equations gave illogical volumes for some 
small trees. 3/ The tables were therefore checked by use of Smalian's formula 


v= Ata 
one ib, 


and volumes of small diameters and short heights adjusted to logical values. 


Tables 3a and 3b were prepared by adding the computed volumes for top 
segments 4.0 inches d.i.b. to 8.0 inches d.i.b. to the volumes of tables 5a and 
5b. Tables 4a and 4b were prepared by subtracting computed volumes for top 
segments from volumes of tables la and lb. Copies of the estimating equations, 
the statistics pertaining to them, and the adjustments made in the final tables 
may be obtained from the Rocky Mountain Forest and Range Experiment Station. 


Aggregate differences and average deviations shown for each table are 
based on diameters outside bark. 


CAUTIONS IN USE OF TABLES 


Tables may lose accuracy when extended beyond the limits of basic data. 
These tables should be satisfactory if most trees tallied are within one height 
class of the basic data. If very many trees are taller or shorter, a sample of 
the exceptional trees should be measured and actual volumes compared with vol- 
umes from the table. Adjustments can then be made if needed. 


The taper, as well as the height, of trees tends to vary from locality 
to locality. If taper in any locality is known to be unusually high or un- 
usually low, the tables should be checked against actual measurement of a 
sample of trees. The trees contributing to these tables were assumed to be of 
average taper, but since they came from a limited area it would be desirable to 
check them against measurements from other areas. 


All volumes are gross and include all wood to the indicated top d.i.b. 
regardless of crook, rot, excessive limbiness, or other defect. Allowance must 
be made for all nonmerchantable material larger than the top d.i.b. if an esti- 
mate of net volume is desired. 


CONVERTING CUBIC FEET TO CORDS 
Most sales of cordwood are by the standard stacked cord -- 4 x 4 x 8 feet. 
Wood may be either peeled or unpeeled ("rough"), depending on local practice or 


the timber-sale contract. 


The number of cubic feet of actual wood per cord depends on the following: 


Wood peeled or rough Straightness and smoothness of 
Wood split or unsplit individual pieces 

Length of pieces Care used in piling, and 
Variation in diameter of individual pieces "shakedown" in transit 


Average diameter of individual pieces 


Conversion from cubic feet to cords requires data on the effect of each 
of these factors. Local data would be most desirable, but none are available 
for southwestern ponderosa pine. It is therefore necessary to adapt data from 
other regions and species into provisional conversion factors for our area. 


The biggest differences in computing cord volumes from cubic-foot volumes 


come between wood peeled before stacking and wood not peeled. 


3/ Volumes computed for blackjacks in the 6-inch d.b.h. class often ex- 
ceeded the volume of a cylinder with the stump as its base. Volumes computed for 
shortest height classes were often very small in the larger diameter classes. 


aes | 


CONVERSION OF CUBIC FEET TO PEELED CORDS 


The following table shows how the number of cubic feet of solid material 
per cord varied in a 1935 study made by the Lakes States Forest Experiment Sta- 
tion. These figures can be used as temporary factors in converting cubic feet 
to peeled cords in the Southwest. 


Table A.--Solid content of the stacked cord of Lake States softwoods 


: Volume per standard cord of bolts of indicated 


: length having middle diameter of-- 


Character of bolts "Less than 6 in.' 6 to 12 in. *More than 12 in. 


‘<h fty 9-8 ft, SeGatens men ttan Guctee rom eee 


Do Oo Ons Cubic feet - ---- - 

Straight a a 

Smooth 90 88 95 93 100 98 

Slightly rough 88 85 93 91 98 96 

Slightly rough and knotty 84 80 91 88 96 94 
Not straight 

Slightly crooked and rough 80 76 88 84 93 91 

Considerably crooked 76 72 85 80 90 87 

Crooked, rough, and knotty 70 65 79 75 83 80 


Although both cubic-foot and cord data in table A are for unpeeled wood, 
the ratios should be about the same between peeled cubic feet and peeled cords, 
since no allowance needs to be made for bark in either case. 


Since our volume tables are for cubic feet inside bark, table A can be 
used directly in converting to cords of peeled wood. Cubic feet are divided by 
the appropriate factor to get cords of peeled wood. 


CONVERSION OF CUBIC FEET TO UNPEELED CORDS 


Converting estimates of cubic feet of peeled wood to cords of unpeeled 
wood requires allowance for bark volumes. Table B presents provisional ratios 
of peeled volume . Table B was developed following a suggestion by Meyer4/ (pp. 

unpeeled volume distiib. 
67-71) that starts with the square of the d.o.b. ratio for the average stick 
and adjusts it for compression of bark in the pile and other factors. 


The number of cubic feet of peeled wood in an unpeeled cord is estimated 
by multiplying the appropriate cubic-foot figure from table A by the appropriate 
ratio from table B. Cubic-foot volume is divided by this last figure (table A 
times table B) to get the estimate of unpeeled cords. 


Table B.--Ratios of peeled wood volume to unpeeled wood volume by diameter classes 


Diameter outside : : Yellow pines ::Diameter outside: Yellow pines 


bark at midpoint : ae and ::bark at midpoint: set and 
of stick : OCS. intermediates:: of stick Q ae. : intermediates 

Inches 8.8 Inches 

6 0.78 -- 22 0.84 0.86 

8 78 -- 24 85 87 

10 79 0.79 26 86 88 

12 80 80 28 87 89 

14 81 81 30 87 90 

16 82 82 32-34 -- 92 

18 82 84 36-38 -- 94 

20 83 85 4O+ -- 96 


4/ Meyer, H. Arthur. Forest mensuration. 357 pp., illus. State College, 
Pa) L953) 
= 


OTHER ADJUSTMENTS 


The preceding discussion assumes measurement of wood as stacked. If it 
is measured on trucks or railroad cars at point of delivery, stacked volumes 
may be 5 to 10 percent less because of shakedown in transit. 


EXAMPLE OF CONVERSION COMPUTATION 


The following example illustrates how a cubic-foot estimate would be con- 
verted to both peeled and unpeeled cords (wood to be measured in 4-foot lengths, 
average middle diameter of stick 9 inches outside bark, straight and slightly 
rough, some slightly rough and knotty): 


Gross estimated peeled wood computed from volume table... . . 200,000 cu. ft. 
Estimated cull, excessive crook, and limbiness ......... 4 percent 
Net volume (200,000 x 0.96) .. en nL O2ZROOONcul ft. 
Estimated solid content of Beneked eeedl (econ! table As 5-0-0 0. 92N cu. £t% 
Estimated volume peeled wood = 192,000 = 2,087 cords 
92 
Peeled/unpeeled ratio (from table B)..... Fi cholo ome 0.785 


Estimated peeled cubic feet in cord of aepenleal WOOdm ee) er es "92 x 0.785 = 72.2 


Estimated volume unpeeled wood = 192,000 = 2,659 cords 
TP o¢ 


Note that estimates of the following factors are needed to convert cubic 
feet inside bark to cords: 


Cull and "unmerchantability" of all material over 4.0 inches d.i.b. 
Length in which wood will be cut. 

Average middle diameter of sticks. 

Relative straightness, roughness, and knottiness. 


FwNre 


Detailed tallies of these factors should not be needed. Estimated averages 


should be adequate. 


Total height 
Stump height 1 foot 


Arizona 


nderosa pine (blackjacks 


Table la.--Inmature 
Volume to 4.O-inch top diameter inside bark 


Cubic feet inside bark 
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Ae aly) 
Block indicates extent of basic data. 


Aggregate deviation 
Average deviation 


trees 


Noe 


Basis: 


Table 1b.--Mature nderosa pine 


Cubic feet inside bark 
Volume to 4.0-inch top diameter inside bark 


intermediates and yellow pines 


Arizona 


Total height 
Stump height 1 foot 


Cubic-foot volume inside bark between 1-foot-high stump and :Basis: 
D.beh. .0-inch top deieb. when total height is: : No. 
SOOLE OOM AT Ot es 2Osene SOON sitimees 
In lm 
1) Woh Dot EEO 
iol ols; 753i | “Ge TBS) Wha, wWS5? 2) 
UW 9As2 YEO 14.8 17-5} 20.2 22.7 5 
ig} “all)s7fey aK9)5) Wigs} 262 BhoSi| 27/55 3065 5 
Wh 1al4 740) a2) PIG2 P5352 A oil S267 B03} iT 
U5 wWAdeylh alSioal AMGSS) PISS Bvhaall! Binoy ThAGS 6 
a. a) oGis3 al/o/h 4922 19 
17 14.52 19.9 5 C 56.3 66.6 16 
Ife} aLGioliey BRAS D 44.3 63.8 505) aly 
19 16.39 25.4 ° 49.8 71.8 85.0 91.1 18 
20 17.33 28.4 Dei, oi, wonkg's) 21 
Al ~ M524) 41.8 (alo 7/ MWO5}5 3) JBC O) WAG /h 19 
2 MSG PAL 146.2 68.2 MMS G5) WSS) algisioal 20 
233 PO)n AS) 50.8 75ieO 128.0 137.3 146.2 16 
24 21.09 oi 82.2 140.4 150.5 160.4 18 
25 PASOS} 60.7 754 8 DSB eOMUGlel M7. 20 
A 22S O59) Eile 140.2 N66. ATS 189.8 ale 
Py PBL WALD} Sint WALA) son) alba) 179.9 192-9 205.5 15 
28 24.85 Tico) SBals 164.0 194.2 208.3 221.9 15 
29 25.79 102.9 208.9 224.1 238.8 9 
30 26.73 IDO ayy Usps 7/ 22409 2h1.2 257.0 us} 
Sl Baar 118.4 140.8 POSS) 2o(OS) Zk 3 
32 28.61 126.6 150.5 MS PHD) 28869) 4 
538) 2559) 134.9 160.4 27hel 294-0 313.3 2 
34h 30.49 WEB ales WANS) 292.2 313.4 334.0 il 
Bis) shila /hs) 181.6 310.4 332-9 35h.7 5 
BEN 326317 USB 60 22257 Z2oils® 329.8 353-6 376.8 2 
Bios eo 20403 23568 265.8 294.8] 322.0] 349-2 374-5 399.1 al 
Bi Bh p25) 216.3 249-6 281.4 312.1] 340.91 369-7 39665 422.5 ij! 
By) Boal) 228.2 263.4,[296. 9] 329.3 359.7 390.1 418.3 445.8 2 
40 36.13 AOS 2ZHHSD SUBSS) BVil6S 9.6 411.6 441.5 47004 
41 37.07 292.1 32962 365-2] 399.01 432-6 464.0 49L-4 a 
42 38.00 307-3 346.3 384.2 419.7 45501 488.1 520.1 
43 38.94 32301 36402 404.0 AAA 47806 513.3 546.9 
44 39.88 339-9 38301 425-0 464.3 50365 53909 57503 
45 40.82 356.0 401.3 Abdel 486.3 527.3 565.5. 602.6 
Ome aleie 37301 420.5 466.5 509.6 552.6 592.7 631.5 
AY 42.70 B91 LLOLS ABI 53K62 579.3 621.3 662.1. 
Basis: No. 
trees 4 22 60 98 78 21 9 292 


Block indicates extent of basic data. 
Aggregate deviation = 0.40% low. 
Average deviation = 7.70%. 


Height to 4.0 inches deiebe 


Arizona 
Stump height 1 foot 


nderosa pine (blackjacks 


Table 2a.--Immature 
Volume to 4.Q-inch top diameter inside bark 


Cubic feet inside bark 
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deiebe when height to 
dD 


: Cubic-foot volume inside bark between 1-foot-high stump and 4.0-inch :Basis: 


Debehe 
ty CET 
Isp als iG SYA 
Mf dee: 
18 15.08 
A oy) 
20 16.82 
ZA 509 
22.) 16356 
23 19.43 
24 20230 
ple CGAL 
26 22.04 
27 22.91 
28 23.78 
29 24.64 
30 25251 
31 26.38 
BA 2feeD 
33 28.12 
34 28.99 

29.86 


BD 
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20 


33 22 
= 0.37% low. 
TaObbe 


Biojen Why mals; 
Block indicates extent of basic data. 
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Average deviation 
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Table 2b.--Mature nderosa pine (yellow pines and intermediates Arizona 


Cubic feet inside bark Height to 4.0 inches deieb. 
Volume to 4.0-inch top diameter inside bark Stump height 1 foot 


:Cubic-foot volume inside bark between 1-foot-high stump and 4.0-inch top d.i.b. when:Basis: 
3 height to 4.0 inches deieb. is: si Ole 
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Basis: No. 

trees 5 14 Sul 51 80 67 29 13 2 292 


Block indicates extent of basic data. 
Aggregate deviation = 0.23% low. 
Average deviation = 6.60%. 


Table 3a.--Immature ponderosa pine (blackjacks), Arizona 


Cubic feet inside bark Height to 8.0-inches d.i.b. | 
Volume to 4.0-inch top diameter inside bark Stump height 1 foot | 


Cubic-foot volume inside bark between 1-foot-high stump and 


D.behe *Basis: 


g 4.O-inch top dei.b. when height to 8.0 inches dei.b. is: NO i 
Orble nobel | 


SO) Grd. “BN SOG WGb) SG -BiLO--8 BoB § A640) 8 4465 °8 BuO 8 Bod 9 Goo ‘trees 


slog* :logs :logs :logs :logs :logs :logs :logs :logs :logs :logs : 
ame 8.99 ol: 4 
12 9.86 24.2 10 
Semel Olio) Prot? 9 
14 11.60 27.7 12 
5S) EZ CA. 29.7 43.1 10 
UG ioe 32.1 47.1 10 
I NAT 20) ees) ce) plot) by)gal 7 
IS; A508 3729 43.5 56.9 60.5 13 
19 15.95 41.2 47.2] 62.1 66.4 70.5 5 
20 16.82 44.9 68rd 729) M764: 5 
Pale ole G(s) 48.9 74.7 80.0 85.0 89.8 3 
22) 18.356 Dee 81.8 87.6 93.2 98.5 3 
235 19.43 58.0 89.5 96.0 102.1 107.9 4 
24 20.30 63.0 97.6 104.8 111.5 118.0 1 
Pah) « e BAS aly/ 68.5 106.4 114.3 121.6 128.7 ab 
26 22.04 74.2 115.8 124.3 132.5 140.3 al 
OUeNE oe 80.4 125.8 135.1 144.0 152.5 al, 
28 23.78 49.8 70.4 86.9 25.6 136.5 146.6 156.3 165.5 a 
29 24,64 75.8 93.7 135.7(147.5] 158.5 169.1 179.0 2 
50) weowou: 81.7) JOR 117. 8° L628 146.56 25954 7S IS258 WIS. i 
Sl 26.38 87.8 108.8 126.9 143.2 158.0 171.9 184.9 197.2 209.0 i 
33 27.29 94.2 116.9 136.4 154.0 170.1 185.0 199.1 212.3 225.1 i 
OO. eos 125.5 146.6 165.5 182.8 198.9 214.0 228.4 242.0 } 
34 28.99 134.4 157.1 177.4 196.1 213.4 229.8 245.2 259.8 i 
35 29.86 143.9 168.3 190.1 210.1 228.7 246.2 262.7 278.6 i 
Basis: Noe 
trees 4 23 23 14 21 12 4 ay 102 
| 
Bloek indicates extent of basic data. 


Ageregate deviation = 0.30% high. 


} 

i} 

| 

*Logs are 16.3-feet long. | 
| 

| 

Average deviation = 6.36%. 
| 

| 
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Table 3b.--Mature ponderosa pine (yellow pines and intermediates), Arizona 


Cubic feet inside bark Height to 8.0-inches d.i.b. 
Volums to 4.0-inch top diameter inside bark Stump height 1 foot 


Cubic-foot volume inside bark between 1-foot-high stump and 4.0-inch 

top d.i.b. when height to 8.0-inches d.i.b. is: p 

Lao) 9 tlas 9 Beene Bos eB Be@ 8 BoB = 460 8 ¢4S 3 S50 8 Sas 6 Go § Gob & Woo) B Won se Bad 3 
; Su Sm: 8 3 


Mm 8.88 12.0 15.4 18.8 22.1 25.5 


M2 9.82 12.5{ 16.5 20.1| 23.9 27.5 5 
ee0n76 15.1) 17.3 21.7|_25.9 SO.) $4.3 57.6 5 
: 7 


14 11.70] 13.8 18.7 23.4 28.3 


15 12.64 14.7 20.1] 25.5 30.8 48.8 6 
16 13.58 15.7 21.6! 27.6 33.6 ; 53.5 19 
17 14.52 16.8 23.2 29.9| 36.7 42.8 48.4| 53.7 58.7 63.6 16 
18 15.46 18.0 25.1| 32.2 39.8 46.6 52.8] 58.8 64.4 69.8 17 
19 16.39 19.3 26.9 34.7) 43.1 50.7 57.8 64.4] 70.6 76.5 82.3 18 
20 17.33 20.7 28.9 37.4] 46.8 55.1 62.9 70.2} 77.2 83.8 90.2 21 
21 18.27 31.0 40.4} 50.7 60.1 68.7 76.8] 84.5 91.8 98.8 105.7 19 
22 19.21 33.2 43.5 54.9] 65.2 74.7 83.5 91.9 100.0]107.8 115.3 20 
23 20.15 35.7 46.9 59.4 70.7| 81.1 90.8 100.1/109.0 117.5 125.8 16 
24 21.09 38.3 50.4 64.2/ 76.5 87.9 98.5 108.7/118.4 127.7 136.8 145.6 18 
25 22.03 41.2 54.3 69.3] 82.8 95.3 106.9 118.0/128.6 138.8 148.7 158.4 20 
26 22.97 58.3 74.7 89.3]102.9 115.6 127.7|139.3 150.3 161.0 171.6 ila! 
27 23.91 62.6 80.3| 96.2 110.9 124.7 137.8 150.4|162.4 174.1 185.5 15 
28 24.85 67.1 86.2 103.5 119.3/134.2 148.4 162.0 175.0]187.6 200.0 211.7 15 
29 25.79 71.9 92.6 111.2 128.5/144.6 159.9 174.5/188.6 202.3 215.7 228.3 9 
30 26.73 76.7 99.0 119-1 137.7]155.0 171.6 187.3 202.5|217.2 231.6 245.2 1S 
31 27.67 106.0 127.6 147.6 166.2|184.0 201.0/217.3 233.1 248.6 263.3 277.8 3 
32 28.61 113.2 136.4[157.8 177.9/197.0; 215.2) 232.7 249.8 266.4 282.1 297.7 4 
33 29.55 120.7 145.5 168.5|/189.9/210.3 229.8 248.6 266.8 284.6 301.4 318.2 2 
34 30.49 128.3 154.8 179.3 202.2]224.1!245.0 265.0 284.5 303.5 321.4 339.3 356.5 iL 
35 31.43 164.8 191.0 215.5|/238.8 261.0/282.4 303.2 323.5 342.6 361.7 380.1 3 
36 32.37 175.0 202.9 229.0 253.8 277.5] 300.3|322.5 344.1 364.5 384.8 404.5 2 
37 «33.31 185.9 215.6 243.4 eeeeee 319.4 342.9 366.0 387.7 409.3 430.3 il 
38 34,25 196.6 228.1 257.4 285.4/312.2| 337.8 362.8 387.2 410.3 433.2 455.3 1 
39 35.19 241.8 273.0|302.8]331.2 358.5 385.1 411.0 435.4 459.8 483.3 2 
40 36.13 255.0 288.0 319.6 349.6 378.4 406.5 433.9 459.6 485.3 510.2 
41 37.07 269.7 304.7 338.1 369.9 400.4[430.1]459.2 486.5 513.8 540.2 ul 
42 38.00 283.9 320.7 355.9 389.4 421.7 453.0 483.6 512.4 541.1 568.9 
43 38.94 299.7 338.6 375.8 411.2 445.2 478.3 510.7 541.1 571.5 600.9 
44 39.88 315.4 356.5 395.7 433.0 468.9 503.7 537.8 569.8 601.8 632.8 
45 40.82 331.3 374.3 415.5 454.7 492.4 529.1 564.9 598.7 632.3 664.9 
46 41.76 347.7 393.1 436.3 477.6 517.2 555.8 593.4 628.9 664.3 698.4 
47 42.70 365.2 412.8 458.4 501.7 543.4 583.9 623.5 660.8 698.0 733.9 
Basis: No. 

trees } 7 16 28 50 59 68 38 18 4 1 290 


*Logs are 16.3=feet long. 

Block indicates extent of basic data. 
Aggregate deviation = 0.03% low. 
Average deviation * 5.50%. 


Sqn = 


Table 4a.--Immature ponderosa pine (blackjacks), Arizona 


Cubic feet inside bark Total height 
Volume to 8.0-inch top diameter inside bark Stump height 1 foot 
Rh :Cubic-foot volume inside bark between 1-foot-high stump:Basis: 
Hsbepreints and 8.0-inch top deieb. when total height is: : Noe 
Os esHieibeme: 2 250" :60% ; 3 80" : 90% 3100? :110? :120' :trees 
Ine Ine : 
Me S088) heb Tel 98 10 
12 9.86 6.7 10.5 15.0 12 
13) MO 73 8 14.0 20-2 22.1 9 
14 11.60 alueal 17.5 2505 2768 12 
5. A 13.4 21.1 31.0 33.8 10 
aon re alsis sk 15.6 24.8 9 6-4 39.8 10 
Effie dun Sal. 18.1 28.6 5 42062] 46.2 499 7 
18 15.08 20.5 3266 a 4822} 5268 5720 i} 
DE rales) 2313002 36.66 428M SP ashee 5953 662 5 
20 16.82 25.81 33.6[40.9| 47-9 54-5] 60.6 66.5 71.8 77-2 5 
PA aly eeye) SY Bl Ro) SSS) © CO5A Oifoit B55" W555." OSclk 3 
22. 18.56 40.9 498 66.4 ee Bll 87.7 Qhe2 3 
23 19.43 Ake 5405 7206 80.9} 88.6 95.9 103.0 4 
24, 20.30 48-8 59.4) 69.6] 79.2 88.2 96.7 104.7 112.5 mle 
25) loll 5209 Ehe5 105-1 113.8 122.2 mE 
26 22.04 5701 69.6 113.5 122.9 132.0 1 
27 22.91 61.6 75.0 122.4 132.5 142.5 a 
28 23.78 80.5 131.2 142.1 152.7 al 
29 24.64 86.3 101.0 140.7 152.3 163.8 2 
BOR ble 9201 107.9 122.9 137.0 150.4 162.9 175.0 
31 26.38 98-0 114.9 130-8 145.8 160.0 173.3 186.3 
32 27-25 121.9 138.9 154.8 169.9 184.0 197.8 
BQEr Zoe 129.4 147-4 164.2 180.4 195.3 210.0 
34 28.99 137 oly UO Oe been LOL 2OMees 22209 
35 29.86 14504 165.6 184.6 202.6 219.4 236.0 
Basis: No. 
trees Ai eb easy 1 0) 30 19 5 110 


Block indicates extent of basic data. 
Aggregate deviation = 2.75% low. 
Average deviation = 11.08%. 
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Table 4b.--Mature nderosa pine (intermediates and yellow pine Arizona 


Cubic feet inside bark Total height 
Volume to 8.0-inch top diameter inside bark Stump height 1 foot 


Cubic-foot volume inside bark between 1-foot-high stump and :Basis: 


Debehe ; 8.O-inch top deieb. when total height is: : No. 


OsSlds Bllalog _ B/HOL -B50U : : LO OME e A OOM MAO tee t2 Ol ls ONL Os weitrees 


LOM eGle Del 4252 
dal | ees. Slash Massa 2 
A2NGRE2) 56.0 16 5 
1S) SNOSWS 97/55) DELO 22 5 
Wh, DLs a5 3) ESO 28 7 
1S, WAsslh WAS 9] eee 34 Laer 6 
Nou anseulsese20e7 |) 2569 S10. 0 Sieh 19 
yp Whe 52 WO QnGe|| Bensn BSa3 47 Bie6 62a) 16 
IG MSGHS 206 BScO)| 35-0) Tuleh ViScee ah Gora, seater: a7 
IGE PUC639523.8 SieOl 39a) Liek “S69 161 ibe, Plies, BT 18 
2OMBITas3) Loe OUSCEOl weueo) SGes Gne9). «69 8467 9Ue9) 9855 21 
Zi meee 7 10.2 (S59) WF) Some Ges NOPes WOSss 117 <1: 19 
2 Meat Lhe oso. B6el F529 ulOLes)| dis a7 122207130.0 20 
PBZ OeS 49 oh Cie 95.6 MCAS syns, alice 16 
A PLOY) Shek 93.0 104.9 Wee W382 W957. 18 
DS | D2SO8 59.5 Ole] 16 2 MBO UsOey Gin 7 17252 20 
AE 22S) 6407 OnOmIZeG WISealsilee Moseo W75es 167 oh 1 
Pp PEI. Ose Sis MOSES 2010013552) 150i] 16.50. 1779) 190.7- 203.2 15 
Pe 28s eG aoe 2 97) WiGae mbes 20GB) 21967 15 
29 25.79 HOSS MIZISO MIO 7 MUS7I5: Weer SilsO|207el 222.2 236.8 S 
30 26.73 109.6 130.51150.6 169.8 188s 205.9 1223.2 239.4 255.1 13 
Mi Do ale/aal Gay, wlGnuen MSiuyere OlmGlI220e2) 23866 25661 27320 3 
BO Os Gil 125.6 spout ee Guo | 2Ubee 23567 25566 Zhe 292. Ib 
33 29.55 UB LSOMA SS AS OU2 O75 3062) 25iel 27256 2920h Bll 6 2 
Bin 3 0ah9 M2 GE OnO Gone cea eeu e6sialk 290.6 312.9) 33281) aL 
B5 Hulayhs} 180.6 208.6(235.1 260.9] 285.0 309.0 331.4 353.2 3 
BG 3524) NO2ea 222i QUES 27 ee| BO288 1328.5 352.2 375.3 2 
Bi Ssiosil 20304 23408 264.8 29327| 320.8 (34709 37302 39707 dL 
28) Bie 25 215.5 248.7 280.4 311.0| 339.7 1368.5 395.2 421.1 iL 
BO) Bicils) 22704 262.51295.9)328.3 358.6 388.9 417.1 Abbed 2 
LON 36213 2LO050) 277760! BIZCL 316.5 376-5 410-05 LLOs3 469i 
hal, 9h sO) 291.3 328.3 364.2[ 398.0]431.5 462.8 493.2 1 
42 38.00 BOG. 5) Bebe S83e3 LISET 25.0 L870) 51669 
3 38.94 82253) BOB nip HOB, LAO U7 Tae SI 2e2 5h 5 68 
4 39.88 B39) 2) 382.3) beheleose 50265) 53869 ST bee 
LE O68 2 35503 40065 Abhe3 485.4 526.3 564.5 601.5 
46 41.76 37204 419.7 465-7 508.7 551.7 591.7 630.5 
LT 270 290.54) UAOS2 HSS.3) 533.4 5S7Sek 620.3) 66.1 
Basis: No. 

trees 4 22 60 98 78 Ail 9 292 


Block indicates extent of basic data. 
Aggregate deviation = 0.57% low. 
Average deviation = 8.84%. 


- 13 - 


‘Basis: 


Arizona 
Height to 8.0 inches deieb. 


blackjacks 
Stump height 1 foot 


nderosa pine 
8.O-inch top deieb. when height to 8.O-inch deieb. is: 


7100 sr 2 5On: 


: Cubic-foot volume inside bark between 1-foot-high stump and 
slog*: 


Table 5a.--Immature 


Volume to 8.0-inch top diameter inside bark 
D.beh. 


Cubic feet inside bark 


Osbemlebs 


+tonn 
a 4 


OCOKRMNNNNNAAAAAAN 
Ad eA 


MmONABNOMNNADWON SHOX 
e e e e e e e e e e e e e e e 
OMMOAMNDODDWONEHE NO OL 


WRAOANNNOERBDONSANAL 
AAA AA AAANNANNN 


DMNOTSTAONMARBRNNONO WKN 
oe ee © © © © © © © © ee ele le 
MmINOBDARNO ASO ANnNOO NH 
OMm™DMDAAOH”N MNO WO RAHN sO 


AWDOWART+HONARKOONNNND 
eo e e e e e e e e e e e e e e e e e e 
AROS RSA ALVA O nn wo 
WIWIAOORDROAHNNTHO WAH 
AAAAAAAAANNANA 
ARMrMOWDARNONAKN wWOfArnn+0 4 
e e e e e e e e e e e e e e e e e e e e ° 
QYSNQNADSN IAIN SNK ONE ANS 
AtANMNOonnR DROWN nt DAHA 
AAA AaAAANA 


e 
Wo Oo dHsto 
tUMN0 HW DO 
AAATAAN 
ON O-\O NNO 
e e e@.. 504,30) - 20. 
AAN~TtOO 
om Tt UNO & 00 
Anant 
SIN A NO HA 
e e (Yr) eh eat 
WO MNMNMAR 
OaAN Yt NNO 
AndAdnddAe 
C= WN & CV OV 01 
O20. 76) 0.0 e' 
MA AIMO O FA Nw OAOAOCNDNARDEONnSINA 
AANNAANMNY FIINNOOEEWRARAOANNS 
AndAne 

ord 
oe 86.8 


NOM-DHAWWAONTt 
o eee © © © © 8 


tRAKRtTITORN 
e @ e e e e e e 


~t +t 

Nm~-OON 

AATANN 
PONOMmMAAWDNNRBOMNDOeSQAW BtAWNNANAO 
WW MmOSNNOADWDWONTABNADRKHONnNANANADKD 
Oy ROD Neh eey Te, OF) $02 0 KOT Ee ie" 50) Ve) fe) le, jee hoy “oe; 0. ee) -eme e 
AA ATA AAA AAAANNANAN NANAN N 
a} OY) es FN SS Ste ES) Pea RONEN (NG) Rp echete) FealUiea es 
de AAA AANAUNCAANUANANAANAAAAN 


102 


5 AWA 


0.40% low. 
5 88S. 


Zo Kee 23, 


4 
Block indicates extent of basic data. 


*Logs are 16.3 feet long. 


Aggregate deviation 
Average deviation 


No. 
trees 


Basis: 


Table 5b.--Mature ponderosa pine (intermediates and yellow pines), Arizona 


Cubic feet inside bark Height to 8.0 inches d.i.b. 
Volume to 8.0-inch top diameter inside bark Stump height 1 foot 
| D.beh. ? CUbic-foot volume inside bark between 1-foot-high stump and 8.0-inch top dei.b. when +, 6.2, 
ote 3 hei ht to 8.O0-inch deiebe is: ; No f 
Onbe Leb 21.0 21.5 22.0 ¢ 265 : 3.0 2 365 2 4.0 2 45 2 5.0 565 2 6.0 2 6.5 2 7.0 2 7.5 : 8.0 a eae 
°~* 3° °° slogtslogs:logsslogs :logs :logs :logs :logs :logs :logs :logs :logs :logs :logs :logs : 
rie Ine 
Usl Sassy ay 26 
ID Sey 4/57/ D 
113} IOR7Ke) _ fic 336 5 
a 7.0 37. 7 
15 N26 eyh 41. Lok 6 
16 13.58 15 50.4 19 
iy heb? 50 16 
Ge SioL:6 6 ay 
19 16.39 32-1 61 18 
ZO 033 34.9 67 21 
21 18.27 38.1 7h 103.5 19 
22 Naa. 41.3 81 MNBG2 20 
23) Ad Gils) Lhe 88 123.8 16 
24 21.09 3 48.4 96 134-9 143.7 18 
25 PAS} 03) S2o/h 14669 156.6 20 
26 22.97 56.5 159.3 169.9 Tal 
Bi PBsoal 60.9 Both, Ussholss 15 
28 24.85 6564 186.0 198.4 210.1 US 
28) P59) 70.3 200.8 214.2 226.8 9 
30 26.73 (02 PLD ot 230ciL Ziska? 13 
Ml BH SH 2B Sy QY5e AeaS) 2iloclh 3 
32 28.61 248.4 265.0 280.7 296.3 4 
33) ZI555) 2655 283.3 300.1 316.9 2 
34 30.49 283)02 302.2 320.1! 338.0 35562 aL 
35) Shika /hs} 214.2 (237-5 25928(281.2 302.0 322.3 341-4 360.5 378.9 3 
Be 32.37 321.3 342.9 363-3 383.6 1403.3 2 
SH/  Beioshit 242.2 268.7 |293.9] 318.2 341.7 364.8 386.5 408.1 429.1 1 
38 34.25 19504 226.9 256.3 28h. Toa | SG Blailay/? Sisvosi, /HOS\G@ /ksona) Thbyho2 aL 
Bo Bb .19 24007-2719 [301.7 1330-1 35704 364.0 409.9 434.3 458.7 482.2 2 
40 36.13 25309 286.9 318.5 348.5 37763 hO54 432.8 458.6 484.3 509-2 
PS (OF 268.7 303.7 33701 36869 399-4[ 429.1] 458.2 485.5 512.8 539-2 iL 
42 38.00 28209 31967 35409 388-4 420.7 452.0 482.6 511.4 540.1 56729 
43 38.94 29807 33706 37408 41002 Abbe? 47703 50967 54001 57065 59929 
4h 39.88 Blheh 35505 39b07 432.0 467.9 502.7 536.8 568.9.600.9 631.9 
45 O82 330.3 373 ¢4 A1h.6 45308 491.5 528.2 564.0 597.8 631.4 664.0 
46 41.76 34668 39202 43504 47607 516.3 554.9 59265 628.0 663.4 69705 
47 12.70 36403 411.9 457-5 500.8 542.5 583.0 622.6 659.9 697.1 73320 
Basis: No. 
trees 1 G ae 28 50 59 68 38 18 4 al 290 


*Logs are 16.3 feet long. 
Block indicates extent of basic data. 


Aggregate deviation = 0.24% low. 
Average deviation = 5.71%. 
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